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Argentina's Plan Nacer provides insurance for maternal and child health care to uninsured families. The program allocates funding to provinces based on enrollment of beneficiaries and adds performance incentives based on indicators of the use and quality of maternal and child health care services and health outcomes. The provinces use these resources to pay health facilities to provide maternal and child health care services to beneficiaries. This paper analyzes the impact of Plan Nacer on birth outcomes. The analysis uses data from the universe of birth records in seven Argentine provinces for 2004 to 2008 and exploits the geographic phasing in of Plan Nacer over time. The paper finds that the program increases the use and quality of prenatal care as measured by the number of visits and the probability This paper is a product of the Health, Nutrition and Population Unit, Latin America and the Caribbean Region. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The authors may be contacted at gertler@haas.berkeley.edu and pgiovagnoli@worldbank.org.
of receiving a tetanus vaccine. Beneficiaries' probability of low birth-weight is estimated to be reduced by 19 percent. Beneficiaries have a 74 percent lower chance of in-hospital neonatal mortality in larger facilities and approximately half this reduction comes from preventing low birth weight and half from better postnatal care. The analysis finds that the cost of saving a disability-adjusted life year through the program was $814, which is highly cost-effective compared with Argentina's $6,075 gross domestic product per capita over this period. Although there are small negative spillover effects on prenatal care utilization of non-beneficiary populations in clinics covered by Plan Nacer, no spillover is found on their birth outcomes.
INTRODUCTION
Access to quality maternal and child health care services for the poor is a major policy concern in almost all countries globally. A healthy birth is a critical initial condition for long-term success in life. Low birth weight in particular is associated with poor cognitive development, persistent lifelong health problems, low school achievement, and reduced lifetime earnings (Behrman and Rosenzwieg 2004; Almond et al. 2005; and Black et al. 2007) . Access to quality maternal and child health services is especially important for the poor as children born into poverty are much more likely to have low birth weight (Currie 2011) . In this paper we examine the impact on birth outcomes of Argentina's Plan Nacer, an innovative program that provides health insurance for maternal and child medical care to poor households and uses performance payments based in part on health outcomes to incentivize the provision of high-quality care to beneficiaries.
In many countries the responsibility for ensuring access to health services for the poor has been devolved to local governments but is cofinanced with the national government. For example, Medicaid in the United States, Seguro Popular in Mexico, and Plan Nacer in Argentina are all managed at the province level but receive supplemental funding from their federal counterparts. In the cases of Medicaid and Seguro Popular, the amount transferred to states is a function of the number of beneficiaries enrolled.
In contrast, Plan Nacer uses an innovative pay-for-performance model (P4P) that provides incentives to the provinces to improve health outcomes by conditioning the financing not only on enrollment but also on the achievement of a specific set of indicators that include health outcomes. The provincial Plan Nacer programs then pass these incentives on to health clinics and hospitals by paying them for beneficiary use of maternal and child medical services at a quality indicated by the provision of clinical services that are appropriate to the purpose of a patient's visit.
The novel incentive structure in Plan Nacer is designed to address longstanding quality problems in the public provision of health services by making providers more accountable (Chaudhury et al. 2006; Das et al. 2008; and World Bank, 2004) . Such linking of finance to local government performance has been used in Indonesia, where financial incentives are paid to local governments for improvements in village-level health and education outcomes (Olken et al. 2013) and in India where local governments are paid if they eliminate open defecation at the village level (Spears 2013) . Many more governments use performance incentives at medical care-provider levels. P4P schemes for health care providers were introduced in high-income countries beginning in the 1990s and in low-and 3 middle-income countries in the last 10 years; however, few of them condition payments on health outcomes (Miller and Singer 2013) . 1 In this paper we evaluate the impact of Plan Nacer on birth outcomes and neonatal mortality. Our identification strategy exploits the geographic phasing of the program across clinics over time. We use difference-in-difference models that allow us to control for time-invariant confounding factors that may exist between population groups receiving care from clinics incorporated into the program early compared to those included later, and time-varying factors within provinces that are common to both early and late adopters. Specification tests, used to evaluate preintervention trends, support a causal interpretation of our results from differencein-difference models.
Our analysis uses information obtained from birth certificate records in pubic maternity hospitals combined with administrative data sources for the seven provinces in northern Argentina for 2004 Argentina for through 2008 , covering the first phase of Plan Nacer scale-up. Birth certificates provide accurate data on prenatal care, birth outcomes, and in-hospital neonatal mortality. The size of the dataset allows us to investigate the impact of Plan Nacer on relatively rare events such as low birth weight and neonatal mortality, which is typically not possible in surveys with smaller samples.
Overall, these results show that Plan Nacer was effective in improving birth outcomes and reducing neonatal mortality, and that it achieved these gains through expanded access and improvements in the quality of health services in the public sector. Specifically, the program is associated with a significant increase in the number of prenatal care visits and the quality of prenatal care and delivery, measured by the probability of receiving a tetanus toxoid vaccine and a reduced probability of birth by cesarean section. We also find that beneficiary newborns had substantially better health outcomes in terms of less low birth weight and reduced neonatal mortality. Specifically, we find a 19 percent reduction in the probability of low birth weight, and a 74 percent reduction in neonatal mortality.
In addition to direct program impact, we also analyze program spillovers onto nonbeneficiary populations -that is, the impact of Plan Nacer on a nonbeneficiary who obtained care at a clinic incorporated into the program. Positive spillovers could be expected if program resources are invested in equipment, supplies, and system improvements in quality of care that affect both beneficiary and nonbeneficiary patients. On the other hand, we might expect negative spillovers 1. Such linking of finance to performance has also been used in state and local school reform in the United States (Race to the Top, No Child Left Behind) as well as incentive payments for teachers (see, for example, Muralidharan and Sundararaman 2011). if providers reallocate effort and resources to beneficiaries away from nonbeneficiaries, that is, a "crowding out" of non-beneficiaries. Our analysis suggests some evidence of minor crowding out in the use and quality of health services, in particular small reductions in the number of prenatal care visits and increases in the probability of cesarean section at birth. However, these some reductions in care were not large enough to affect non-beneficiary birth outcomes.
This paper contributes to a relatively small literature on P4P in health care in low-and middle-income countries. Despite the expansion of P4P in health schemes around the world, empirical evidence as to their effectiveness remains limited, particularly in low-and middle-income countries (Miller and Singer 2013) . There are to our knowledge, four well-identified related evaluations in other low-and middle-income countries. In Rwanda, P4P payments to primary health care clinics resulted in improved access to higher-quality care and improved child health outcomes (Basinga et al. 2011; Gertler and Vermeersch 2013) . In Indonesia, performance incentives to villages for improvements in health and education outcomes led to an improvement in nutritional outcomes (Olken et al. 2013) . Miller et al. (2012) found that bonus payments to schools significantly reduced anemia among students in China. Finally, incentives to village leaders in India to eliminate open defecation led to reductions in stunting and child mortality (Spears 2013 ).
PLAN NACER

Origins
Historically, Argentina has provided services to the uninsured through its universal public health care system. The public system offers free health services to all Argentines and foreigners, independent of whether the individual has formal insurance or not. Formal insurance is typically provided through employers (Obra Social) or purchased from private insurance companies. Those covered by formal insurance receive care primarily through private providers and the social security or Obra Social system. The uninsured, on the other hand, include the unemployed, those working outside the formal sector, and those unable to afford private insurance. Thus, in practice, the poor rely heavily on the publicly financed system. The public health care system continues to care for a large share of the population; approximately 14.95 million people, or 38 percent of Argentina's population, were uninsured in 2009. Of these, 2.07 million or approximately 14 percent are eligible for Plan Nacer based on age or pregnancy status. The responsibility for the provision of health services to this population rests mainly with the country's 23 provinces and the Autonomous City of Buenos Aires. Public health services are financed through fixed historical budgets, which are often 5 insufficient to meet the local demands for services, and provide little to no flexibility for local service providers on how resources are used (Musgrove 2010) .
Plan Nacer was launched in 2004 following the deterioration in maternal and child health indicators resulting from the 2001 economic crisis. Plan Nacer is designed to improve the health status of uninsured pregnant women and children by channeling more resources to the public health care system and creating incentives to use those resources more efficiently. The program covers women during pregnancy and up to 45 days after birth (or the loss of the fetus). Coverage for children is up to age six and concentrates on services during the first year. All other care outside of the Plan Nacer package of benefits must be covered by regular provincial health services.
The program was first launched in nine provinces in northern Argentina and then expanded to cover the rest of the country beginning in 2007. By 2012 the program was operating nationally with high coverage levels. 2 The nine northern provinces where Plan Nacer was initiated have the highest levels of maternal and child mortality and experienced the most severe decline in health indicators during the 2001 crisis. The provinces have a population of 8.26 million 3 and the uninsured population of women and children in 2008 was estimated at 68,514 women and 569,984 children. 4 By December 2008, the program's enrollment had reached 82 percent of the eligible population, a total of 1,886 contracted health providers (57.4 percent of all providers), and transferred over $81 million 5 (Musgrove 2010).
Payment to Provinces
Plan Nacer was designed to supplement the existing public financing system with an innovative P4P model that incentivizes the provision of quality priority maternal and infant health services. The program is overlaid on the existing national and provincial health financing structures, and represents additional funding beyond the historical administrative budgets. Through Plan Nacer, the national government reimburses provinces on a per capita basis at a maximum cost of $8 per person per month. The provinces receive $5 (60 percent of the maximum per capita payment) for every eligible individual enrolled in the program and up to an additional $3 (40 percent of the maximum payment) if health targets for the eligible 6 population are achieved. Thus, the program provides explicit incentives to enroll the target population of uninsured mothers and children, and to provide services that improve health outcomes of the eligible population.
Health targets are measured using ten specific indicators called tracers (table  1) . The tracers are derived from best practice clinical protocols. The tracers include health outcomes such as share of newborns with low birth weight (that is, less than 2,500 grams) and APGAR scores greater than 6. They also include the use of priority services such as beginning prenatal care in the first 20 weeks of pregnancy, receiving Venereal Disease Research Laboratory (VDRL) test and tetanus vaccines prior to delivery, reproductive health counseling within 45 days of delivery, on-time and complete child immunization, and complete and on-time well-baby visits. Performance targets associated with the tracers for each province are set with the provinces in the annual agreement between the parties and are measured 7 using national statistical sources. The performance payment is divided equally among the ten tracers, with four percentage points assigned to each, totaling up to 40 percent. If the target is met, the province receives the full 4 percent of the capita for that tracer. If it does not meet the target, it receives nothing for that tracer. 6 Payments are made every four months.
Payment to Clinics
Each province uses these resources to pay clinics for priority maternal and infant health services on a fee-for-service basis. The 80 services included are defined at the national level, with the provincial health authority determining the prices of the services. Only clinics affiliated with the program can be paid and only for services included in the package provided to persons enrolled in the program. The program includes an intensive process for auditing and verifying clinic records to ascertain the validity of payments made.
The services in the nomenclature package were chosen based on their priority in terms of maximizing the probability of good maternal and child health outcomes. Services include preventive and diagnostic visits for pregnant women, new mothers and children, delivery care, laboratory analyses and imaging, and health care promotion (table 2). Some services include visits such as prenatal and well-baby care; other clinical services provided during these visits, such as vaccines, diagnostic tests, and reproductive health counseling included in the package, are meant to represent higher quality of care. Hence, clinics are paid more for providing higher-quality care to more beneficiaries.
Plan Nacer resources supplement the regular operating budget of the clinic. General guidelines for the use of resources by providers are set at a national level, and provinces are allowed to impose additional restrictions for service providers in their jurisdictions. However, within these guidelines, resources may be used at the discretion of the provider to improve the quality of health services. Specifically, expenditures permitted by the program include medical and office supplies, maintenance (infrastructure), investments (infrastructure and medical equipment), agreements for works and services (staff recruitment), and staff incentives. 7 6. In May 2008, the "all or nothing" scheme was modified to a sliding scale with four thresholds rather than one (Argentina. Ministry of Health. 2008b 
Rollout and Scale-Up
The initial phase of the program implementation focused on negotiating contracts with provinces and on the establishment of provincial implementation units. Once the program had been established in the province, the process of enrolling clinics began by entering into agreements with each participating provider. The expansion of the program's coverage in each province is determined by an annual action plan for implementation that set forth enrollment targets in terms of the number of providers and the number of eligible population that should be incorporated into the program in a given year.
Implementing the program in each province involved implementing the required systems (for example, payment for services and monitoring of results), enrolling providers, and finally, identifying and enrolling the eligible population; these multiple actions in each province resulted in a gradual rollout of the program over time. For the purposes of our analysis, we consider the program to have started operations in an area of intervention once the clinic submitted the first bill for payment to Plan Nacer for services provided to beneficiaries. 
Figure 1: Timing of Clinics Enrolling in Plan Nacer
Source: Plan Nacer clinic billing and payment administrative records Note: The figure plots the cumulative proportion of clinics incorporated by quarter-year. The quarter-year of incorporation refers to the date the clinic submitted the first bill for services provided to Plan Nacer beneficiaries.
In contrast to service provider enrollment, beneficiary enrollment of eligible mothers and children took significantly more time (figure 2). In practice, the identification and enrollment of eligible populations in towns and cities was strongly linked to the participation of the area's provider, as providers were typically assigned this task. Once a provider was enrolled in the Plan, it was able to combine its efforts with the province's to enroll eligible women and children into Plan Nacer. Since enrollment is not instantaneous, the longer the tenure of a provider on Plan Nacer, the more potential beneficiaries the provider was able to find and enroll. 
Program Expenditures
Between 2005-08 Plan Nacer was implemented in nine northern provinces, and total expenditures totaled $107 million. Plan Nacer resources supplement provincial public services financed through provincial budgets and through Obras Sociales, health insurance for those employed in the formal sector (table 3) . Plan Nacer expenditures increased total public spending on health services in these provinces by 1.4 to 3.5 percent during this period. However, the percentage increase is substantially higher for maternal and child health care. Unfortunately, expenditure information broken down for maternal and child health services is not available in Argentina.
Capitation payments from national to provincial units come in two installments: (1) 60 percent of the maximum payment is disbursed monthly based on the number of verified registered beneficiaries; and (2) up to 40 percent of the maximum is transferred every four months after verification and certification that the province actually met the tracer targets. During the first eight months of the program, there existed a grace period for which payments were made 100 percent on the basis of enrollment. Figure 3 shows the total capitation payments from the The provinces by and large met most but not all of the tracer targets. Figure 4 reports the share of tracer targets meet by the provinces every four months. Except for a few periods, the provinces meet between 70 and 80 percent of the targets and as a result were rewarded with most of the maximum payment possible.
Plan Nacer finances a number of activities (table 4). The largest category encompasses payments to the facilities for care services for Plan Nacer beneficiaries. Payments from provincial governments to the facilities for services accounted for $67.11 billion or 63 percent of total expenditure over the whole period. The payment-for-services share rose over time, starting at 23 percent in 2005 and rising to 71 percent in 2008, reflecting the growth in enrollment so that fixed costs are spread over a larger base. Payments to facilities represent 94 percent of capitation payments from the national government to the provinces.
The second largest category of Plan Nacer expenditure was investment in durables such as medical equipment in the medical care facilities and in software, communications, office equipment, and vehicles in the provincial Plan Nacer offices. Investment in medical facilities was designed to ensure that the facilities were able to deliver quality care, and in the provincial program office to facilitate program implementation. 
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The remaining expenditure covers overhead costs including (i) external auditing and verification of indicator reporting and payments at both the provincial and facility levels and for upgrading and maintaining the information system; (ii) training; (iii) national administration; and (iv) some one-time front-end fees. While over the whole period, overhead costs accounted for 16 percent of expenditures, by 2008 they accounted for only 11 percent. 
DATA
In this section we describe the construction of the analysis sample and the dependent variables. We focus our analysis on seven of the nine provinces in the northern part of Argentina. The provinces included in the analysis are Catamarca, Corrientes, Formosa, Jujuy, Misiones, Santiago, and Tucumán. As described in the next section, we identify the causal effect of Plan Nacer on health outcomes by exploiting the geographic phasing in of the program over time within each province. We therefore excluded Salta because clinics were incorporated into Plan Nacer over a very short period of time, making our identification strategy inoperative. We also excluded Chaco because data were only available for a two-year period and did not cover the universe of births.
Sources
In collaboration with the Ministry of Health, we constructed a unique database for analysis that combined information from the following sources:
 Sistema Informatico Perinatal (SIP) -individual birth and medical records for births at maternity hospitals.
 Padron Historico de Beneficiarios de Plan NACER -the historical record of Plan Nacer beneficiary status at the individual level.  REMEDIAR -individual pharmaceutical records linking an individual's national identify number (Documento Nacional de Identidad -DNI) to the clinic that prescribed/dispensed the medicine.  Plan Nacer clinic billing and payment administrative records.  2001 Population Census -proportion of eligible mothers (without formal health coverage) in the clinic's locality.  SISA -Sistema Integrado de Información Sanitaria Argentino -the geographic coordinates for those health facilities with complete information.
The prenatal care and birth outcome indicators that are used in the analysis were obtained from SIP birth and medical record files kept at maternity hospitals. 8 Each hospital collects these data in its registries for every birth on an ongoing basis. About half of these records are automated in the SIP, while the rest are on paper. Plan Nacer automated the paper records, and we merged them with records already in the SIP data to obtain a dataset comprising the universe of births in maternity hospitals from 2004 to 2008 in the seven northern provinces.
Analysis Sample
Our starting point was the universe of births in maternity hospitals. We were able to automate or obtain automated birth records for 78 percent of births in the study period. We then determined whether the mother was a beneficiary of Plan Nacer and the clinic where she obtained her prenatal care. Using the mother's national identity number (DNI) and address we were able to match our existing dataset (described above) to the other administrative databases. Specifically, we constructed the sample used for analysis as follows:
1. Identify those mothers that became beneficiaries before giving birth. We used the mother's DNI to check the Plan Nacer beneficiary roster to be able to determine her beneficiary status at the time of pregnancy. A mother was designated to be a beneficiary if she had enrolled in Plan Nacer prior to giving birth, and the clinic that she attended for prenatal care was also enrolled in the Plan at the same time.
2. Identify the clinic used by the mother for prenatal care. Birth records were compiled from the hospital where the mother gave birth. However, the clinic where the mother received prenatal care is the relevant service provider for the prenatal care and birth outcomes, since incentives and resources affect prenatal care and birth outcomes by improving clinic-level care. Information on the clinic the mother used for prenatal care was not coded in the birth record. Instead we used a number of databases to assign mothers to clinics. First, we were able to assign Plan Nacer beneficiaries to clinics using Plan Nacer administrative data. For the majority (83 percent) of nonbeneficiaries we were able to identify the clinic through pharmaceutical prescriptions from the REMEDIAR program. 9 For the remainder we used geographic coordinates to identify the clinic closest to where the mother's home. The birth records contained addresses associated with each of the births, and information from SISA provided geographic coordinates for the health facilities.
3. Identify the timing for incorporation of clinics into Plan Nacer. While many clinics signed contracts with the Plan early on, most of them did not effectively implement it until much later. Once enrolled, clinics needed time to enroll beneficiaries and learn the program's administrative and billing processes. As the effective start date of the program, we use the date on which a clinic submitted the first bill for payment to plan for services provided to Plan beneficiaries. 10 We lost about 3 percent of these observations due to missing beneficiary status or because we were unable to identify the clinic where the mother obtained her prenatal care; provinces did not appear to differ with respect to sample attrition. The actual number of observations used in any given analysis may have been smaller due to missing values for a specific outcome.
Outcome Indicators
We analyze indicators of prenatal care use, prenatal; care quality, and birth outcomes (table 5). The indicators include the number of prenatal care visits, whether a pregnant mother that required a tetanus vaccine received that vaccine, whether birth was by cesarean, birth weight, low birth weight (< 2,500 grams), and neonatal mortality in the hospital. Delivery by cesarean section is an indicator of 9 We validated the clinic assignments using the REMEDIAR program and the geographic assignment with the beneficiary sample. The beneficiary sample has information from Plan Nacer on the specific clinic used. The clinic assignments using REMEDIAR matched the Plan Nacer administrative data in well over 97 percent of cases. 10 As clinics usually bill Plan Nacer quarterly to the date of the first bill, we assume that the clinic began Plan-related activities in the quarter prior to the bill.
higher-quality prenatal care. Better prenatal care identifying and preventing delivery risk factors will lower the need for a cesarean section. 
Source: Authors calculations based on medical records
The sample sizes for tetanus toxoid vaccine are smaller than for the other indicators. This is primarily because the vaccine is prescribed only to a subset of pregnant women. 11 Based on these criteria 44 percent of women in the sample required a tetanus vaccine.
The sample size for neonatal mortality is also lower. We exclude one province and a number of hospitals that coded neonatal mortality aggregated with other outcomes such as abortion. In these cases we could not separate neonatal mortality from abortion. Overall, we have data from 40 hospitals representing around 45 percent of the births. While this should not affect the internal validity of our estimates of the causal impact, it could affect the external validity. However, the neonatal mortality rate from our sample (8.3 per thousand) is close to the neonatal mortality rate based on death certificate data (10.1 per thousand). We would expect the death rate from death certificates to be slightly higher than the in-hospital mortality rate as the former includes deaths that did not occur in hospitals.
DESCRIPTIVE ANALYSIS
Before turning to results, we examine birth-weight over time, to get a sense of the variation in the data. Figure 5 presents mean birth-weight and the 95 percent confidence region for beneficiaries and non-beneficiaries by year. Over time, as Plan Nacer scales up, the sample sizes of the beneficiary group grow, and the sample size of the non-beneficiary group shrinks. There is no difference between the beneficiary and non-beneficiary means in 2004. Starting in 2005, however, the mean in the beneficiary group is higher than the mean in the nonbeneficiary group, and the gap between beneficiary and nonbeneficiary grows over time. In the last three years (2006-08) the variation in results are significantly different from zero. Although this evidence cannot be interpreted as causal, it is consistent with improvement for the beneficiaries. Note: The figure plots mean birth-weight by year and beneficiary status. The individual is defined as beneficiary if she was enrolled in Plan Nacer when she gave birth and if the clinic she visited during pregnancy was incorporated into Plan Nacer.
IDENTIFICATION AND ESTIMATION
We investigate three questions: What is the impact of Plan Nacer on the health outcomes of program beneficiaries who receive care from a clinic that is enrolled in Plan Nacer? c. What is the impact of the program on the health outcomes of nonbeneficiaries who receive care from a clinic that is enrolled in Plan Nacer? This question is equivalent to asking whether there are spillovers to nonbeneficiaries in treatment clinics.
The first question is an intent-to-treat analysis and requires fewer identification assumptions to estimate causal impacts, whereas the latter two questions are treatment-on-treated analyses that require additional identification assumptions.
Intent-to-Treat (ITT) Analysis
We estimate the intent-to-treat model using a difference-in-difference approach. The model exploits the geographic phasing of clinics into Plan Nacer over time within each province. Each province was responsible for incorporating clinics and beneficiaries into Plan Nacer. It took the provinces a substantial amount of time to brief, train, and introduces Plan Nacer systems to clinic personnel. In practice, provincial governments typically took several years to complete this process. The treatment groups are the set of clinics that were incorporated early; the control groups are the set of clinics incorporated later.
The difference-in-differences approach compares the change in outcomes in the treatment group to the change in outcomes in a comparison group. The change in the comparison group is an estimate of the true counterfactual -that is, what would have happened to the treatment group if there were no intervention. In our case, the composition of the treatment and control groups changes over time. At baseline in 2004, no clinics were enrolled in Plan Nacer. In the next period, the treatment clinics had converted to Plan Nacer but the control groups had not yet converted. In the subsequent periods, the clinics that had converted to Plan Nacer were added to the treatment group and removed from the control group. Some of the clinics never converted and are controls for the full period of observation. Hence, over time the membership of the treatment and control groups changes.
The difference-in-difference model controls for potential bias from timeinvariant characteristics at the clinic level as well as from time-varying characteristics at the provincial level that are common to both treatment and control clinics. This may be important as health services delivery and policy is decentralized to the provincial level in Argentina. Hence, we can control for changes in local health policy and economic growth that might confound the estimates. 19 We estimate the following difference-in-difference specification:
where yijkt is the dependent variable for patient i who was cared for in clinic j living in province k in period t; j is a fixed effect for clinic j;
kt is a fixed effect for province k in time period (year) t;
xil is a vector of individual characteristics including maternal age and number of previous pregnancies; 12
Planjkt equals 1 if clinic j in province k in period t is incorporated in Plan Nacer and 0 otherwise; and it is a 0 mean random error.
The coefficient β in equation (1) is the difference-in-difference estimate of the impact of Plan Nacer on the outcomes of patients in clinics who convert to Plan Nacer regardless of individual beneficiary status. The clinic fixed effects control for characteristics of a clinic and the population it serves that are constant over time. The province-time fixed effects control for time-varying characteristics common to treatment and control clinics within each province. Maternal age and previous pregnancies control for major risk factors that vary over time.
Treatment-on-the Treated (TOT) Analysis
We now estimate the impact of Plan Nacer on the outcomes of beneficiaries. We consider first estimating the following specification:
where the treatment indicator is at the individual level rather than at the clinic level. The coefficient  is now the estimate of the impact on a beneficiary or the treatment-on-treated.
The causal identification  is complicated by the possibility that there could be a health shock that causes an individual to enroll in Plan Nacer and further that the health shock is correlated with prenatal care utilization and birth outcomes. In 20 this case, the difference-in-difference estimates would be confounded with an idiosyncratic unobserved health shock that is correlated with both treatment status and outcomes. As a result, we would not be able to interpret  as the causal impact of Plan Nacer in beneficiary outcomes.
We can correct for this bias by using a local average treatment effect (LATE) approach. This model assumes that Plan Nacer only affects the outcomes of beneficiaries and has no effect on nonbeneficiaries in treatment clinics. In this case, the ITT effect is the average of the TOT effect on beneficiaries and zero, that is, the treatment effect on nonbeneficiaries in the treatment clinics. Under this assumption, the LATE estimator is simply the ITT estimate divided by the difference in beneficiary enrollment (that is, take-up) between the treatment and control clinics. Since beneficiary enrollment in control clinics is by definition zero, this amounts to dividing the ITT estimate by the enrollment rate in treatment clinics.
We use instrumental variables to estimate the LATE versions of the TOT equation (2), using as the instruments for beneficiary status whether the clinic had already been incorporated into Plan Nacer at the time of the mother's prenatal care and the length of time since the clinic adopted Plan Nacer. Once a provider is enrolled in the Plan, it starts to add its efforts to overall efforts of the province to enroll eligible women and children into Plan Nacer. Since this cannot be done instantaneously, the longer the provider has been on the Plan, the more potential beneficiaries the provider is able to find and enroll, and hence the higher the probability that an individual is enrolled. We verify this statistically significant relationship in the first-stage regressions.
Spillover
The key assumption in identifying the LATE estimate of TOT is that there is no spillover to nonbeneficiaries in treated clinics. This may not be true and needs to be tested. We can adjust the specification in (2) to allow for spillover to nonbeneficiaries as follows:
This specification includes indicators for the individual beneficiary, , and the clinic . The impact on beneficiaries is estimated by and the impact of Plan Nacer on nonbeneficiaries in treatment clinics is . If then there is no spillover to nonbeneficiaries, and the impact on beneficiaries reduces to .
The estimation of (3) is complicated by the inclusion of both the individual and clinic-level treatment effects since we can no longer use the clinic treatment 21 indicator as an instrument for individual take-up. To estimate (3), we need to find additional instruments for take-up, that is, factors that affect beneficiary take-up but not outcomes. One possibility is the length of time since the clinic was incorporated into Plan Nacer. Clinics begin the outreach to eligible mothers after the clinic itself is incorporated into Plan Nacer. It can take a long time before clinics are able to complete their outreach, and the longer the length of time, the more likely that an eligible mother enrolls in Plan Nacer. Also, the length of time should be uncorrelated with birth outcomes.
ESTIMATION RESULTS
Intent-to-treat
The intent-to-treat results, presented in panel A of table 6, examine the effect of a clinic enrolling in Plan Nacer on the outcomes of patients regardless of beneficiary status. The results show a significant increase in the number of prenatal care visits and the quality of prenatal care measured by an increase in the share of mothers who receive the tetanus toxoid vaccine and a reduction in the number of births delivered by caesarian. Improved prenatal care appears to be translated into improved birth outcomes as we observe a significant increase in average birth weight and a reduction of the share of low birth weight babies.
Treatment on the Treated
The treatment-on-treated results, presented in panel B of Table 6 , are interpreted as the impact of a clinic adopting Plan Nacer on Plan Nacer beneficiaries assuming that there is no spillover to non-beneficiaries. The results, as expected, show substantially higher impacts. We find that the number of beneficiary prenatal care visits increased significantly by 0.68 visits. The results also show that the probability of a beneficiary receiving a tetanus vaccine increased by 5.6 percentage points, which is a reduction of 24.7 percent in the share of mothers who did not receive a recommended tetanus vaccine. Similarly, we find that a 5.2 percent point reduction the share of beneficiary births delivered by the share of women who had cesarean sections, which is a 21 percent reduction in cesareans. Finally, we find a significant improvement in beneficiary birth weight and reduction in the probability of low birth weight. Specifically, the probability of low birth weight falls by 1.4 percentage points, which translates into a 19 percent reduction overall. Notes: The table reports the estimated impact of Plan Nacer on outcomes indicated by the columns. Panel A reports the estimated coefficients and standard errors on the clinic treatment indicator from difference-in-difference models specified in equation (1). Panel B reports the estimates for beneficiary status using the clinic status variable and the length (in months) since the clinic was incorporated into Plan Nacer as instruments for beneficiary status in the difference-in-difference model specified in equation (2). Panel C reports the estimated impact of Plan Nacer on beneficiaries and on nonbeneficiaries (clinic on Plan Nacer) using the length (in months) since the clinic was incorporated into Plan Nacer as instrument for beneficiary status in the difference-in-difference model specified in equation (3). All of the models control for clinic fixed effects, time-province fixed effects, maternal age, and number of previous births. Standard errors are clustered at the clinic level.
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Spillover
Finally, in panel C we report the extent of spillovers to nonbeneficiaries in treatment clinics. There are two hypotheses with respect to spillovers. The first is that clinics use Plan Nacer funds to improve quality of care at the facility level and both beneficiaries and non-beneficiaries benefit from the clinic adopting the Plan ("positive" spillovers). Alternatively, Plan Nacer could induce financial incentives for enrolling and treating beneficiaries but not treating non-beneficiaries. Under this hypothesis, providers would increase effort and resources for beneficiaries and reduce effort and resources for treating non-beneficiaries ("negative" spillovers). There does seem to be some evidence of negative spillovers in birthweight or in quality of prenatal care (i.e tetanus and cesaream section). However, we do find negative and statistically significant spillover effect for the number of prenatal care visits. Almost all neonatal mortality is concentrated in low-birth-weight babies. The neonatal mortality rate of low birth-weight (LBW) babies is 0.060 while the neonatal mortality rates of non-LBW babies is 0.003. Hence, Plan Nacer can reduce neonatal mortality both by preventing low birth-weight and by increasing survivorship of risky low-birth-weight babies.
Neonatal Mortality
To assess the relative importance of the two mechanisms we estimate a second specification in the second column of table 7 (model 2). In this specification we add an indicator for whether the baby was born with low birth weight and the interaction of the LBW indicator and treatment. The coefficient on treatment in both the ITT (panel A) and in the TOT (panel B) models is very small and not statistically significant. This is consistent with the fact that almost all neonatal morality occurs in the population of LBW babies.
In both the ITT and TOT specifications, the coefficient on LBW is positive and significant at 0.062, suggesting that a LBW baby has a 6.2 percent higher chance of neonatal mortality compared to a baby with normal birth-weight. In the ITT 24 specification, the coefficient for the interaction of Plan Nacer and LBW is -0.010, implying that a LBW baby has a 1 percent lower chance of neonatal mortality if the mother had her prenatal care in a Plan Nacer clinic compared to prenatal care in a non-Plan Nacer clinic. In the TOT model, a LBW baby whose mother had care in a Plan Nacer clinic had less than half the probability of neonatal mortality than a LBW whose mother had care in a non-Plan Nacer facility. Note: Model 1 reports the basic model specifications. In model 2 we add an indicator for low birth weight and its interaction with treatment. Similarly, in model 2 we add an indicator for very low birth weight and its interaction with treatment. Panel A reports the estimated coefficients and standard errors on the clinic treatment indicator from difference-in-difference models specified in equation (1). Panel B reports the estimates for beneficiary status using the clinic status variable and the length (in months) since the clinic was incorporated into Plan Nacer as instruments for beneficiary status in the difference-in-difference model specified in equation (2). All of the models control for clinic fixed effects, time-province fixed effects, maternal age, and number of previous births. Standard errors are clustered at the clinic level.
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The effect of Plan Nacer on neonatal mortality can then be decomposed into effects of improved prenatal care that prevent LBW and improved care for those born with LBW. Since neonatal mortality is almost exclusively among LBW babies, we can write the probability of neonatal mortality, ( ) as the following:
where ( ) is the probability of neonatal morality conditional on LBW, and ( ) is the probability of LBW.
We then totally differentiate (4) and divide through by the change in the probability of neonatal mortality denoted
The first term on the right side of equation (5) is the share of the reduction in neonatal mortality caused by improved care for LBW babies, and the second term is the share caused by reducing the probability of a LBW birth.
The elements of (5) can be read from the tables. The denominator is estimated by the treatment effect in model 1 in table 7. The numerator of the first term is the interaction of treatment and LBW in model (2) times the share of babies born with LBW. The second denominator is the treatment effect from table 7 times the neonatal mortality rate for LBW babies. In the ITT models, these estimates are the impact of Plan Nacer on the neonatal mortality of non-LBW babies. The decomposition results imply that 54 percent of the reduction in neonatal mortality was caused by a reduction in the probability of LBW; the remaining 46 percent was caused by improved care for babies that were born with LBW.
IDENTIFICATION ROBUSTNESS TESTS
Assumptions
Both the difference-in-difference models and the treatment-on-treated with and without spillover require assumptions to interpret the results as causal. The difference-in-difference model uses the change in the outcomes of the control group to estimate the counterfactual, that is, what would have been the change in the outcomes of the treatment group had the clinic not adopted Plan Nacer. Hence, the most important identifying assumption is that the change in the outcomes of the control groups is a consistent estimate of what would have been the change in the outcomes of the treatment group had the clinics not adopted Plan Nacer.
Similarly, we use whether the clinic had already adopted Plan Nacer and the length of time in Plan Nacer as instruments for beneficiary take-up in both the TOT 26 model and the spillover model. The instruments must be correlated with take-up and otherwise uncorrelated with the outcomes, conditional on the clinic and yearprovince fixed effects. Since beneficiaries cannot enroll if the clinic they use is not a part of Plan Nacer, and it takes time for the clinic to enroll beneficiaries, we expect that the fact the clinic is a member of Plan Nacer and the time it has been on Plan Nacer to predict individual take-up. Moreover, each province developed plans to enroll clinics into Plan Nacer over time, and those plans were primarily based on cost and convenience. Expansion plans did not explicitly target early enrollment of areas in which birth outcomes were worse or better or areas in which outcomes were trending worse or better.
We can obviously directly test the first assumption that the instruments predict take-up. We can partially test the second assumption by investigating whether clinic take-up was correlated with baseline birth outcomes or the trends in those outcomes. If take-up is not correlated with baseline birth outcomes or trends in outcomes, it would confirm the institutional information provided by the provinces that they did not plan the rollout baseline on levels or trends in outcomes. Since the analyses are conditional on clinic fixed effects, it would be enough for the timing of future take-up to be uncorrelated with pre-intervention trends in outcomes. The same requirement exists for the difference-in-difference models. However, we cannot test whether actual differential idiosyncratic time-varying shocks to local birth outcomes at the clinic level affect take-up. This is unlikely to be the case as the provinces developed the clinic rollout plan, and those plans were implemented over time. There is no evidence that any province changed those plans in response to unexpected shocks to local birth outcomes.
Differential Pre-intervention Trends Specification Tests
While we cannot directly test difference in the trends after intervention, we test equality of treatment and control pre-intervention trends in the outcome variables. If there is no difference in the pre-intervention trends of the treatment and control groups, then there is little reason to expect a difference in trends in the post-intervention period absent the intervention.
We implement this test by estimating the following equation using only preintervention observations (that is, before the clinic is incorporated into Plan Nacer):
Equation (6) replaces with ∑ where Trendt is a quarterly time trend variable and is an indicator of whether clinic j in province k will be incorporated into Plan Nacer in year s. These terms allow time 27 trend differences for clinics that become treated in 2005, 2006, 2007, and 2008 . The hypothesis of no differential trends is tested by seeing if the coefficients on the s are jointly not different from zero.
The results of these tests are presented in panel A of annex tables A.1 for the prenatal care variables, birth outcomes, and neonatal mortality. The table presents the p-values for the tests of the hypotheses that the trends in outcomes differ depending on if and when a clinic is incorporated into Plan Nacer. For each outcome the table reports the p-value of the test of whether the trend in outcomes of mothers who obtained their prenatal care at clinics that were incorporated in Plan Nacer in a particular year were different than the trends in outcomes of mothers who received their care from other clinics and for a joint test of no difference for all years of incorporation. Only 2 of the 30 p-values reject the null hypothesis of differential preintervention trends at the 0.10 level. This provides strong evidence of no difference in pre-intervention trends and provides strong support to the assumptions necessary to interpret both the difference-in-difference and treatment-on-treated results as causal.
Baseline Balance
We can also check baseline balance of the treatment and control groups. While baseline balance is desirable, it is not necessary for the difference-indifference results to be interpreted as causal. The provider fixed effects account for differential initial conditions. We check for balance by estimating the following equation using the pure baseline, that is, the observations before any clinic was incorporated into Plan Nacer in 2004:
Again, the hypothesis of baseline balance is not rejected if the s are jointly zero.
The results of these tests are presented in panel B of annex tables A.1 the prenatal care variables, birth outcomes, and neonatal mortality, respectively. The table presents the p-values for the tests of the hypothesis that baseline outcomes differ depending on if and when a clinic is incorporated into Plan Nacer. For each of the outcomes the table reports a p-value of the test of whether the baseline outcomes of mothers who obtained their prenatal care at clinics that were incorporated in Plan Nacer in a particular year were different than the baseline outcomes of mothers who received their care from other clinics, and for a joint test of no difference for all years of incorporation. In only 1 out of the 30 tests, was baseline balance rejected. This provides strong evidence of no difference in baseline 28 means and provides further support to the assumptions necessary to interpret both the difference-in-difference and treatment-on-treated results as causal.
COST-EFFECTIVENESS
In order to assess the policy relevance of the estimated effects, we estimate the cost-effectiveness of Plan Nacer in terms of reducing low birth weight and neonatal mortality. One issue is that we have two outcomes that have different metrics. We follow the convention in the public health literature of converting the estimates of program impact into disability-adjusted life years (DALYs) saved (Jamison, 1993; Murray, C. J. L. 1994; Murray and Lopez 1996a-c) . We then estimate cost-effectiveness by dividing DALYs averted due to Plan Nacer by the incremental costs of the program. As recommended by the World Health Organization based on the report of the Commission on Macroeconomics and Health (WHO 2001), we benchmark the cost per DALY against national per capita GDP to assess whether the intervention is cost-effective in the Argentine context. We begin by estimating incremental cost and then DALYs saved.
Costs
In this section we describe how we estimate Plan Nacer costs for maternal services, that is, prenatal care, plus delivery, and hospital-based neonatal services in the seven provinces under study. We consider both fixed and variable (recurrent) costs. Table 8 presents our estimates of the costs computed using information provided by the Ministry of Health in local currency. We first converted them into US dollars using the official exchange rate and then deflated them to 2005 using the national GDP deflator. Recurrent costs include payments to facilities for prenatal care, delivery and hospital postnatal care services as well as other joint recurrent costs such as external auditing, IT services, and management personnel. These other joint recurrent costs are only available at the aggregate (national) level year. We estimate other joint recurrent costs for maternal services by multiplying total joint recurrent costs by maternal services share of total billings for services each year for the seven provinces.
Fixed costs include investment in durable goods such as medical equipment, information technology, vehicles, and office equipment. We calculate E, the "annual use cost" of a durable, using the following formula:
where K is the purchase price, n is the useful life of the durable, S is the end of life resale value, r is the discount rate, and A(n, r) is the annuity factor and given by the
. We followed WHO guidelines to estimate the useful life and resale value of an asset (n and S). We classified durables into five groups: medical equipment (10 years), medical equipment of high complexity (15 years), ambulances (15 years), information system equipment (5 years), and others (small items/program credentials). We assume a zero-resale value at the end of the project and applied a 3 percent discount rate.
We were able classify medical equipment according to its medical usematernal care, baby or children care, or all care. However, information technology, vehicles, and office equipment were only available at the aggregate level. Again, we estimated fixed costs from theses associated with maternal health services by multiplying total costs by maternal services share of total billings for services each year for the seven provinces.
Disability-Adjusted Life Years Averted
DALYs are the sum of the present value of future years of lifetime lost through premature mortality, and the present value of future years of lifetime living with a disability caused by disease or injury adjusted for the average severity of the disability. DALYs allow us to sum years of life lost from neonatal mortality with the years living with disability associated with low birth weight.
We calculate DALYs averted due to Plan Nacer as: The disability weight for low birth weight is an estimate of the loss in value of life from living with the disability associated with low birth weight and provides a common metric for summing the loss due to disability and mortality across disease and injury types.
The DALYs associated with a neonatal death are the present value of life expectancy at birth. Life expectancy at birth in Argentina is 76 years and assuming a 3 percent discount rate, the present value of years of life lost from a neonatal mortality is 30. A child who experiences low birth weight will live with the associated disability for her whole life. The discounted present value of the years of life living with disability associated with is 30 as well. The disability weight associated with low birth weight is estimated as 0.106 (WHO 2004) . Then the DALYs associated with a low birth weight birth in Argentina are 3.18.
The number of neonatal deaths averted is estimated as the product of the total number of births from beneficiary mothers and the absolute value of the estimated coefficient on the effect of Plan Nacer on the probability of an in-hospital neonatal death. Between 2005 and 2008 there were 104,748 beneficiary mothers of Plan Nacer giving birth in the seven provinces under analysis. 13 Hence we estimate that Plan Nacer averted 773 neonate deaths with a 95% confidence region of 117 to 1,349. Then the DALYs associated with neonate deaths averters are 21,997.
The number of LBW babies is estimated as the product of the total number of births from beneficiary mothers and the absolute value of the estimated coefficient on the effect of Plan Nacer on the probability of a low weight birth from Table 8 . Recall that half of the averted neonate mortality was through a reduction in low birth weight babies. Hence we need to reduce the estimated number of LBW babies averted by the number of neonate deaths averted due to preventing LBW to avoid double counting. We estimate that the number of LBW babies averted adjusted for neonatal mortality to be 1,071 with a 95% confidence region 171 -1,970. Then the total number DALYs averted through preventing LBW is 3,404.
Cost-Effectiveness Estimates
We estimate the cost of a DALY saved through Plan Nacer's financing of maternal health services was $814 with a 95 percent confidence region of $442 to $5,086 (table 9). As a way to assess the effectiveness of this program, we follow the World Health Organization recommendation based on the Commission of Macroeconomics and health: investing in health for economic development (2001, Geneva) . These results are hugely cost-effective in the Argentine context when compared to GDP per capita over this period. The cost per DALY saved is only 18 percent of average income. 
SUMMARY AND CONCLUSIONS
In this study, we analyzed the impact of Plan Nacer on birth outcomes using data from the universe of birth records in seven northern Argentine provinces for the period 2004-08. We exploited the geographic phasing in of Plan Nacer at the provincial level to identify plausible causal impacts. We investigated three related questions: (1) What is the impact of incorporating a clinic into Plan Nacer on the outcomes of the population regardless of beneficiary status? (2) What is the impact of Plan Nacer on the health outcomes of program beneficiaries who receive care from a clinic that is enrolled in Plan Nacer? and (3) What is the spillover impact of the program on the health outcomes of nonbeneficiaries who receive care from a clinic that is enrolled in Plan Nacer?
Overall, we conclude that the Plan Nacer incentive-based model has had large positive effects on birth outcomes and is a promising model for emulation both within the Argentine health sector and internationally. We find that the program increases the use and quality of prenatal care services as measured by the number of prenatal care visits and the probability of receiving a tetanus vaccine (as a 32 measure of quality of care during those visits). We also find substantial improvement in birth outcomes. Specifically, we estimate that being a beneficiary reduces the probability of low birth weight by 19 percent and in-hospital neonatal mortality by 74 percent. About half the reduction in neonatal mortality comes from better prenatal care that prevents low birth weight and half from better postnatal care available to low-birth weight babies. Our results also suggest that there are no negative spillovers onto the birth outcomes among the nonbeneficiary population receiving care in clinics covered by Plan Nacer.
Overall, we find that Plan Nacer is hugely cost-effective. The cost of a DALY saved through Plan Nacer's financing of maternal health services was $814, which is hugely cost-effective in the Argentine context when compared to GDP per capita, $6,075, over this period. Plan Nacer uses a relatively small amount of resources (2 to 4 percent of total expenditure) to provide incentives to health providers to use resources more efficiently and for higher-quality care to program beneficiaries.
There are, however, a number of limitations to our analysis. First, while we have high-quality data on birth outcomes, we have limited information on the use and quality of services that act as mediators between Plan Nacer and ultimate health impacts. Second, the neonatal mortality data are for a subset of the population. While the causal impacts are internally valid, they may not be completely externally valid. However, the neonatal mortality rates for the subsample used in our analyses are not different from the neonatal mortality rates for the region overall.
33 Annex Table A.1
P-Values for Tests of Baseline Balance and Differential Pre-intervention Trends
Note: The table reports the p-values for tests of baseline balance and differential pre-intervention trends for the outcomes indicated by the columns. Panel A reports p-values for tests of baseline balance based on equation (6). The p-values for the years are associated with hypotheses that the pre-intervention means in 2004 are no different for those births whose mothers obtained their care in clinics incorporated into Plan Nacer in that year compared to births whose mothers obtained their care in other clinics. The p-value associated with "all" is for the joint hypothesis that there is no difference in baseline means regardless of when the clinic was incorporated into Plan Nacer. Panel B reports the same p-values for the tests of differential pre-intervention trends based on equation (7) 
